Electronic Version 
Stylesheet Version vl.1.1 



Description 



LAND GRID ARRAY CONNECTOR 
ASSEMBLY WITH STIFFENER 

Background of Invention 
Field of the Invention 

[0001] The present invention relates to an electrical connector for 
electrically connecting an electronic package such as a 
central processing unit (CPU) with a circuit substrate such 
as a printed circuit board (PCB), and particularly to a land 
grid array connector having a stiffener for protecting the 
connector from deformation or warpage. 
Description of Related Art 

[0002] An integrated circuit (IC) package having leads arranged in 
a land grid array (LGA) is known as an LGA package. LGA 
packages have relatively low height, which saves valuable 
space in electronic assemblies. 

[0003] Connectors for removably mounting an LGA package on a 
PCB are known as LGA connectors. An LGA connector 



combined with ball grid array (BCA) technology typically 
comprises a thin and substantially flat insulative housing 
which is positioned between the LGA package and the 
PCB. The housing defines an array of passageways receiv- 
ing electrical terminals therein. The terminals correspond 
with the array of leads of the LGA package. Each terminal 
has a pair of opposite free ends that project beyond op- 
posite top and bottom external surfaces of the housing. 
Prior to mounting of the LGA package on the PCB, the free 
ends are spaced apart a predetermined distance. The free 
ends are respectively engaged with corresponding contact 
pads on a bottom surface of the LGA package, and sol- 
dered to contact pads on a mounting surface of the PCB. 
[0004] FIGS. 7 shows a conventional LGA connector 9 for electri- 
cally connecting an LGA package 8 with a PCB (not 
shown). The connector 9 comprises a housing 91, and a 
fastening device assembled with the housing 91. The 
housing 91 has a plurality of passageways (not shown) 
defined therein. Each passageway has a conductive termi- 
nal (not shown) received therein. The fastening device 
comprises a metal clip 93 and a lever 92 mounted on op- 
posite sides of the housing 91 respectively. The metal clip 
93 comprises a pair of locating portions 932, a pair of op- 



posite lateral pressing arms 931, and a driving hook 933 
at a free end thereof generally between distal ends of the 
pressing arms 931. Each locating portion 932 is movably 
received in a groove 912 of the housing 91. Each pressing 
arm 931 is bent slightly downwardly at a middle portion 
934 thereof. The lever 92 comprises a pair of acting por- 
tions 923, a driving portion 922 disposed between and 
offset from the acting portions 923, and a handle portion 
921 bent perpendicularly from a distal end of one of the 
acting portions 923. Each acting portion 923 is secured in 
a lock 913 of the housing 91. 
[0005] In use, the clip 93 is firstly rotated to be perpendicular to 
the housing 91. The handle portion 921 of the lever 92 is 
horizontal, and the driving portion 922 is at a highest po- 
sition. The LGA package 8 is attached on the housing 91. 
The clip 93 is rotated down to a horizontal position, with 
the pressing arms 931 abutting against the LGA package 
8. The handle portion 921 of the lever 92 is rotated up- 
wardly to be perpendicular to the housing 91, and the 
driving portion 922 of the lever 92 is received in the driv- 
ing hook 933 of the clip 93. The handle portion 921 of 
the lever 92 is rotated down toward the clip 93, and the 
driving hook 933 is driven downwardly until the clip 93 is 



in a final pressing position, with the pressing arms 931 
firmly pressing the LGA package 8 on the housing 91. 
[0006] At the final pressing position, the middle portions 934 of 
the pressing arms 931 apply downward forces on middle 
portions (not labeled) of the housing 91. The housing 91 
at the grooves 912 applies downward forces on the locat- 
ing portions 932 of the clip 93, thereby locating the locat- 
ing portions 932 in the grooves 912. The locating por- 
tions 932 apply upward counterforces on the housing 91 
at the grooves 912. The acting portions 923 of the lever 
92 are secured in the locks 913 of the housing 91, with 
the locks 913 of the housing 91 applying downward 
forces on the acting portions 923. The acting portions 
923 apply upward counterforces on the locks 913 of the 
housing 91. 

[0007] Because the housing 91 has a plurality of passageways, a 
main body of the housing 91 is relatively weak. The hous- 
ing 91 is subjected to the above-described downward 
forces acting on the middle portions thereof, and the 
above-described upward forces acting on two opposite 
end portions (not labeled) thereof. The opposite ends of 
the housing 91 are thus prone to warp upwardly and de- 
form the housing 91. When this happens, the clip 93 can- 



not firmly press the LGA package 8. Therefore, the electri- 
cal connection between the conductive terminals of the 
connector 9 and conductive pads (not shown) of the LGA 
package 8 may be unstable or even lost. 
[0008] In view of the above, a new land grid array connector as- 
sembly that overcomes the above-mentioned disadvan- 
tages is desired. 
Summary of Invention 

[0009] Accordingly, an object of the present invention is to pro- 
vide an electrical connector assembly such as a land grid 
array (LGA) connector assembly for electrically connecting 
an electronic package such as an LGA central processing 
unit (CPU) with a circuit substrate such as a printed circuit 
board (PCB), whereby the LGA connector assembly has a 
stiffener for protecting the connector from deformation or 
warpage. 

[0010] To achieve the above-mentioned objects, an LGA connec- 
tor assembly in accordance with a preferred embodiment 
of the present invention is for electrically connecting an 
LGA CPU with a PCB. The LGA connector assembly com- 
prises a housing with a plurality of conductive terminals 
received therein, a fastening device assembled with the 
housing, and a stiffener surrounding the housing. The 



stiffener comprises a back end, and a pair of spaced first 
walls respectively adjoining the back end. Each first wall 
forms a latch thereon. Each latch extends upwardly from 
the corresponding first wall , and then bends inwardly. 
The back end forms a pair of spaced spring fingers 
thereon. Each spring finger extends substantially horizon- 
tally , and then bends slightly upwardly. The latches are 
fastened to the housing for locating the housing in a ver- 
tical direction. The spring fingers abut against the hous- 
ing for locating the housing in a horizontal direction. The 
stiffener reinforces the housing, and protects the housing 
from deformation or warpage. 
[0011] Other objects, advantages and novel features of the in- 
vention will become more apparent from the following de- 
tailed description when taken in conjunction with the ac- 
companying drawings, in which: 
Brief Description of Drawings 

[0012] FIG. 1 is an exploded, isometric view of a land grid array 
connector in accordance with the preferred embodiment 
of the present invention; 

[0013] FIG. 2 is an enlarged view of a stiffener of the connector 
of FIG. 1, viewed from another aspect; 

[0014] FIG. 3 is an enlarged view of a housing of the connector of 



FIG. 1; 

[0015] FIG. 4 is an isometric view of tlie housing of FIG. 3 being 

attached in the stiffener of FIG. 2; 
[0016] FIG. 5 is similar to FIG. 4, but showing the housing fully 

attached in the stiffener, and the housing and the stiffener 

being partly cut away; 
[0017] FIG. 6 is an assembled view of FIG. 1; and 

[0018] FIG. 7 is an isometric view of a conventional land grid ar- 
ray connector. 
Detailed Description 

[0019] Reference will now be made to the drawings to describe 
the present invention in detail. 

[0020] Referring to FIG. 1, a land grid array (LGA) connector 10 in 
accordance with the preferred embodiment of the present 
invention is for electrically connecting a land grid array 
(LGA) package (not shown) with a printed circuit board 
(PCB) (not shown). The connector 10 comprises an insula- 
tive housing 11 with a plurality of conductive terminals 
(not shown) received therein, a fastening device assem- 
bled with the housing 11, and a stiffener 12 surrounding 
the housing 11. The fastening device comprises a metal 
clip 14 and a lever 15 mounted on opposite sides of the 



housing 11 respectively. 

[0021] FIG. 3 shows the housing 11 of the connector 10. The 

housing 11 is generally rectangular, and comprises a main 
body 111. A plurality of receiving passageways (not 
shown) is defined in the main body 11, the receiving pas- 
sageways receiving corresponding terminals therein. The 
housing 11 further comprises a head portion 112 extend- 
ing from a first end (not labeled) of the main body 111, a 
rear portion 113 extending from a second end (not la- 
beled) of the main body 111 opposite from the head por- 
tion, and a pair of opposite side walls 114 respectively in- 
terconnecting the head and rear portions 112, 113. 

[0022] The head portion 112 defines a pair of spaced first retain- 
ing slots 1121, and a second retaining slot 1122 between 
the first retaining slots 1121. A pair of first arcuate re- 
taining surfaces 1123 is defined on the head portion 112 
at the corresponding first retaining slots 1121. A second 
arcuate retaining surface 1124 is defined on the head 
portion 112 at the second retaining slot 1122. The rear 
portion 113 defines a top surface 1133 (see FIG. 4), and a 
pair of spaced locating slots 1132 in a bottom surface 
thereof. Each side wall 114 defines a guiding slot 1131 at 
the rear portion 113. Each guiding slot 1131 runs through 



an entire height of the corresponding side wall 114. One 
side wall 114 has a lock 1125 formed thereon, near the 
head portion 112. 

[0023] FIG. 2 shows the stiffener 12 of the connector 10. The 

stiffener 12 is made of strong material, preferably metal. 
The stiffener 12 comprises a substantially rectangular 
supporting portion 124. The supporting portion 124 com- 
prises a front end 122, a back end 123 opposite to the 
front end 122, and a pair of sides 130 respectively inter- 
connecting the front and back ends 122, 123. The front 
and back ends 122, 123, and sides 130 cooperatively de- 
fine a central opening 121 therebetween. Each side 130 
has a first wall 125 extending therefrom, and the front 
and back ends 122, 123 each have a second wall 126 ex- 
tending therefrom. The first walls 125 extend upwardly 
from the sides 130. The second walls 126 extend up- 
wardly from the front and back ends 122, 123, and then 
bend inwardly and extend in opposite horizontal direc- 
tions. The first and second walls 125, 126 cooperatively 
define a receiving space 127 therebetween. 

[0024] The stiffener 12 further comprises a pair of latches 128 
formed on the first walls 125 respectively near the back 
end 123, and a pair of spaced spring fingers 129 on the 



back end 123 adjacent the opening 121. Each latch 128 
extends upwardly from the corresponding first wall 125, 
and then bends inwardly. Each spring finger 129 extends 
substantially horizontally, and then bends slightly up- 
wardly. 

[0025] The clip 14 comprises a pair of first locating portions 144 
respectively secured in the first retaining slots 1121 and 
optionally further freely or supportably extending into the 
corresponding openings (not labeled) at the corner of the 
second wall 126 and the front end 122 when the clip 14 is 
in a horizontal locking position, and a second locating 
portion 145 between the first locating portions 144. The 
clip 14 further comprises a pair of opposite lateral press- 
ing arms 141, and a driving hook 142 at a free end 
thereof generally between distal ends of the pressing 
arms 141. The pressing arms 141 are bent slightly down- 
wardly in a middle thereof. The driving hook 142 has a 
mating surface 143 defined thereon. 

[0026] The lever 15 comprises a pair of acting portions 152 re- 
spectively received in the space 2 of the connector 10 (see 
FIG. 5) and supportably restrained by the corresponding 
second wall 126 and the ends of corresponding first wall 
125, a driving portion 153 disposed between and offset 



from the acting portions 151, and a handle portion 151 
bent perpendicularly from a distal end of one of the acting 
portions 152. 

[0027] Referring to FIGS. 1, 4 and 5, assembly of the housing 11 
with the stiffener 12 is as follows. Firstly, the guiding slots 
1131 of the housing 11 are aligned with the correspond- 
ing latches 128 of the stiffener 12. Then, the housing 11 
is inserted into the receiving space 127 of the stiffener 12 
along the direction "Vv." At this position, the spring fin- 
gers 129 are pressed by the housing 11. The latches 128 
mate in the corresponding guiding slots 1131. Then, the 
housing 11 is slid toward the front end 122 of the stiff- 
ener 12 along the direction "Vh," until the head portion 
112 of the housing 11 engages with the second wall 126 
of the front end 122 of the stiffener 12, and the space 2 is 
defined between the rear portion 113 of the housing 11 
and the second wall 126 of the back end 123 of the stiff- 
ener 12. The second wall 126 locates the head portion 
112 of the housing 11 both in a horizontal forward direc- 
tion and in vertical directions. When the housing 11 is slid 
away from the back end 123 of the stiffener 12, the spring 
fingers 129 spring upwardly to engage in the correspond- 
ing locating slots 1132. Thus, the housing 11 is prevented 



from sliding bacl< toward the back end 123 of tlie stiffener 
12, and is located in a horizontal rearward direction. At 
this position, the latches 128 of the stiffener 12 are fit- 
tingly engaged on the top surface 1133 of the rear portion 
113 of the housing 11. The rear portion 113 of the hous- 
ing 11 is thereby located in vertical directions. 
[0028] FIG. 6 shows the connector 10 fully assembled. The first 
locating portions 144 of the clip 14 are movably engaged 
on the corresponding first retaining surfaces 1123, and 
the second locating portion 145 of the clip 14 is movably 
engaged on the second retaining surface 1124. In use, the 
clip 14 is rotated to be perpendicular to the housing 11 in 
a vertical open position. This enables the LGA package to 
be attached on the housing 11. In the open position, the 
handle portion 151 of the lever 15 is horizontal. Then, the 
clip 14 is rotated to a substantially horizontal position, 
with the pressing arms 141 of the clip 14 resting on the 
LGA package. The handle portion 151 of the lever 15 is 
rotated upwardly to be perpendicular to the housing 11. 
In this position, the driving portion 153 of the lever 15 is 
received in the driving hook 142, and engages with the 
mating surface 143 of the driving hook 142. The handle 
portion 151 of the lever 15 is rotated down toward the 



clip 14 until it is locked by the lock 1125. In this position, 
the lever 15 is at a horizontal closed position, with the 
driving portion 153 pressing the driving hook 142 of the 
clip 14 downwardly. Accordingly, the pressing arms 141 
resiliently press the LGA package. Therefore, the LGA 
package is securely attached on the housing 11, and the 
conductive pads (not shown) of the LGA package are elec- 
trically connected with the terminals of the housing 11 
securely. 

[0029] At the closed position, the pressing arms 141 apply 

downward forces on middle portions (not labeled) of the 
housing 11. The first retaining surfaces 1123 of the hous- 
ing 11 apply downward forces on the first locating por- 
tions 144 of the clip 14, thereby locating the locating por- 
tions 144 thereat. The locating portions 144 apply upward 
counterforces on the retaining surfaces 1123. 

[0030] The strong, metallic stiffener 12 surrounds the housing 
11. The second wall 126 of the front end 122 of the stiff- 
ener 12 locates the head portion 112 of the housing 11 in 
a horizontal direction and in vertical directions. The 
spring fingers 129 of the stiffener 12 locate the housing 
11 in an opposite horizontal direction. The latches 128 of 
the stiffener 12 locate the rear portion 113 of the housing 



11 in vertical directions. Therefore, when the housing 11 
is subjected to the above-described downward forces on 
the middle portion thereof and the upward forces on the 
head portion 112, the stiffener 12 reinforces the housing 
11 and protects the housing 11 from deforming or 
warpage. Accordingly, reliable electrical connection be- 
tween the terminals of the connector 10 and the conduc- 
tive pads of the LCA package can be maintained. 
[0031] While the preferred embodiment in accordance with the 
present invention has been shown and described, equiva- 
lent modifications and changes known to persons skilled 
in the art according to the spirit of the present invention 
are considered within the scope of the present invention 
as defined in the appended claims. 



